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(54) VIBRATION ISOLATING DEVICE

(57) [Problems] To obtain a vibration isolating device
in which a pressure-joint section of an elastic body does
not move from a predetermined position in a bracket cyl-
inder part even when the angular difference between a
normal vibration input direction and a maximum input di-
rection becomes large.

[Means to Solve the Problems] A rubber elastic body
(18) is vulcanized and adhered to an outer peripheral
surface of an inner cylinder (16), end portions of a pair
of pressure-joint sections (26) of the elastic body (18) are
pressure-joined to an inner peripheral surface of a brack-
et cylinder part (12), and the elastic body (18) is pressure-
fitted into the bracket cylinder part (12) having a cylindri-
cal shape. In radially inner portions of the bracket cylinder
part (12) in contact with the end portions of the pair of
pressure-joint sections (26), projecting curved portions
(34) projecting in an L-shape with a height (H) that is
equal to or larger than a plate thickness of the bracket
cylinder part (12) are formed respectively across an en-
tire width of the bracket cylinder part (12) along an axial
direction (S).
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Description

Technical Field

[0001] The present invention relates to a vibration iso-
lating device in which a pressure-joint section of an elastic
body does not move from a predetermined position in a
bracket cylinder part even when the angular difference
between a normal vibration input direction and a maxi-
mum input direction becomes large, and particularly re-
lates to a vibration isolating device used as a general
industrial machine, an engine mount for an automobile,
a suspension bush for an automobile, or the like.

Background Art

[0002] As a vibration isolating device used as an en-
gine mount for an automobile, there is one having a rub-
ber elastic body which couples an outer cylinder having
a cylindrical shape and an inner cylinder disposed inside
the outer cylinder, and a bracket metal part fixed to the
outer cylinder. In such a vibration isolating device, for
example the inner cylinder is coupled to an engine as a
vibration generating unit, and the bracket metal part is
coupled by bolts or the like to a vehicle body as a vibration
receiving unit, and when vibration from the engine is
transmitted to the inner cylinder, the inner cylinder is dis-
placed relatively with respect to the outer cylinder along
with deformation of the elastic body due to this vibration.
As a result, the vibration energy is absorbed by inner
friction of the elastic body, and thus transmission of vi-
bration to the vehicle body is suppressed.
[0003] In FIG. 6 and FIG. 7 corresponding to Patent
Document 1 taken as an example of a prior art vibration
isolating device, there is shown a structure in which an
elastic body 118 is vulcanized and adhered to an outer
peripheral surface of an inner cylinder 116 to prevent
disengagement of the elastic body 118 from the inner
cylinder 116, and pressure-joint sections 126 of the elas-
tic body 118, which is vulcanized and adhered to the inner
cylinder 116, are pressure-fitted into an inner peripheral
surface of a bracket cylinder part 112, which is an outer
cylinder. Further, in these drawings, there is also shown
a structure for fixing the bracket cylinder part 112 coupled
to the inner cylinder 116 via the elastic body 118 to a
bracket metal part 120 for coupling to an engine or vehicle
body side.
Patent Document 1: Japanese Patent Application Laid-
open No. 2000-193004

Disclosure of the Invention

Problems to Be Solved by the Invention

[0004] To absorb vibration energy with the above-de-
scribed vibration isolating device efficiently, it is neces-
sary to dispose the pressure-joint sections 126 so that
the pressure-joint sections 126 of the elastic body 118

are perpendicular to a normal vibration input direction
S1. Therefore, projections 122 projecting from the brack-
et cylinder part 112 are disposed on both sides of the
pressure joint sections 126 for stopping rotation.
[0005] However, in an engine mount for an automobile,
there may be a case that the normal vibration input di-
rection S1 and a maximum input direction S2 do not al-
ways match. Then, when this vibration isolating device
is used in the engine mount for an automobile in which
the maximum input direction S2 of vibration is different
from the normal vibration input direction S1, there is gen-
erated an external force F in a rotational direction such
that the pressure-joint sections 126 of the elastic body
118 try to be perpendicular to the maximum input direc-
tion S2.
[0006] When the angular difference between the nor-
mal vibration input direction S1 and the maximum input
direction S2 becomes as large as about 10 degrees or
larger, restraint in the rotational direction cannot be made
with heights H of the projections 122 to the extent of a
plate thickness of the bracket cylinder part 112 constitut-
ing the vibration isolating device according to the prior
art shown in FIG. 6. As a result, the above-described
case has a drawback such that the pressure-joint sec-
tions 126 go over the projections 122 and the elastic body
118 rotates as shown by chain double dashed lines.
[0007] Specifically, the vibration isolating device of
Patent Document 1 as a prior art is one such that the
projections 122 for stopping rotation are made by impact
of a punch or the like which is a hard metal tool. Therefore,
an attempt to process the projections 122 with a height
H equal to or larger than the thickness of the steel plate
causes a hole to be made in the bracket cylinder part
112, and hence the heights H of the projections 122 can
be set to only about the plate thickness of the bracket
cylinder part 112.
[0008] In consideration of the above-described facts,
an object of the present invention is to provide a vibration
isolating device in which a pressure-joint section of an
elastic body does not move from a predetermined posi-
tion in a bracket cylinder part even when the angular dif-
ference between a normal vibration input direction and
a maximum input direction becomes large.

Means for Solving the Problems

[0009] A vibration isolating device according to claim
1 is characterized by having:

an inner cylinder formed in a cylindrical shape;
an elastic body which is adhered to an outer periph-
eral surface of the inner cylinder and has a pressure-
joint section in a projecting shape on an outer pe-
ripheral side;
a bracket cylinder part in which the elastic body is
pressure-fitted with the pressure-joint section being
in contact with an inner peripheral side, and which
supports the inner cylinder via the elastic body; and
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projecting curved portions formed across an entire
width in radially inner portions of the bracket cylinder
part which are in contact with an end portion of the
pressure-joint section, the projecting curve portions
projecting with a height that is equal to or larger than
a plate thickness of the bracket cylinder part.

[0010] The operation of the vibration isolating device
according to claim 1 will be explained below.
In this claim, an elastic body adhered to an outer periph-
eral surface of an inner cylinder formed in a cylindrical
shape has a pressure-joint section in a projecting shape
on an outer peripheral side. By pressure-fitting this elastic
body with the pressure-joint section being in contact with
an inner peripheral side of a bracket cylinder part, this
bracket cylinder part is made to support the inner cylinder
via the elastic body. Then, projecting curved portions pro-
jecting with a height that is equal to or larger than a plate
thickness of the bracket cylinder part are formed across
an entire width in radially inner portions of the bracket
cylinder part at positions in contact with an end portion
of the pressure-joint section of the elastic body.
[0011] Therefore, in this claim, since the projecting
curved portions project across the entire width in the ra-
dially inner portions of the bracket cylinder part, as dif-
ferent from projections 122 of a prior art for stopping ro-
tation formed by impact processing by a punch or the
like, the projecting curved portions can be made easily
by bending processing even with a height equal to or
larger than the plate thickness of the bracket cylinder part.
[0012] From the above, according to the vibration iso-
lating device according to this claim, since the projecting
curved portions can be formed easily with a height equal
to or larger than the plate thickness of the bracket cylinder
part which are required heights, even when the angular
difference between a normal vibration input direction and
a maximum input direction becomes large and an exter-
nal force in the rotational direction operates, the stopper
function improves. As a result, it is not possible that the
pressure-joint section of the elastic body goes over the
projecting curved portions of the bracket cylinder part,
and the pressure-joint section moves along the inner pe-
ripheral side of the bracket cylinder part.
[0013] The operation of the vibration isolating device
according to claim 2 will be explained below.
This claim has a structure similar to claim 1 and exhibits
similar operation. However, in this claim, the structure
has a bracket metal part to which the bracket cylinder
part is fixed, in which the inner cylinder is coupled to one
of a vibration generating unit and a vibration receiving
unit, and the bracket metal part is coupled to the other
one of the vibration generating unit and the vibration re-
ceiving unit.
[0014] Namely, the structure of this claim has a bracket
metal part to which the bracket cylinder part is fixed, the
inner cylinder is coupled to one of a vibration generating
unit and a vibration receiving unit, and the bracket metal
part is coupled to the other one of them. Accordingly,

when the vibration generating unit generates vibration,
the vibration is transmitted to the elastic body via either
one of the inner cylinder and the bracket metal part. Then,
the vibration is absorbed by deformation of the elastic
body along with relative movement between the inner
cylinder and the bracket metal part, which makes it diffi-
cult for the vibration to be transmitted to the vibration
receiving unit which is coupled to the other one of the
inner cylinder and the bracket metal part.
[0015] The operation of the vibration isolating device
according to claim 3 will be explained below.
This claim has a structure similar to claim 1 and exhibits
similar operation. However, in the structure of this claim,
the bracket metal part has a pair of side plate portions
sandwiching both end faces in an axial direction of the
bracket cylinder part, and a part of each of the pair of
side plate portions extends toward an axial center side
than an inner peripheral surface of the bracket cylinder
part, and a part of each of the side plate portions faces
a side face in an axial direction of the elastic body.
[0016] Namely, in this claim, even when an external
force along the axial direction operates on the elastic
body pressure-fitted into the bracket cylinder part, move-
ment of the elastic body in the axial direction is restricted
by the side plate portions, and the elastic body does not
move outward from the end faces in the axial direction
of the bracket cylinder part. Along with this, besides the
operation of claim 1, it is not possible for the elastic body
to disengage from the bracket cylinder part.
[0017] The operation of the vibration isolating device
according to claim 4 will be explained below.
This claim has a structure similar to claim 1 and exhibits
similar operation. However, in the structure of this claim,
a pair of the pressure-joint sections of the elastic body
exists at positions sandwiching a center portion of the
elastic body. Namely, in this claim, by the existence of
the pair of the pressure-joint sections at positions sand-
wiching a center portion of the elastic body respectively,
the elastic body can be pressure-fitted into the bracket
cylinder part more securely.
[0018] A vibration isolating device according to claim
5 is characterized by having:

an inner cylinder formed in a cylindrical shape;
an elastic body which is adhered to an outer periph-
eral surface of the inner cylinder and has a pressure-
joint section in a projecting shape on an outer pe-
ripheral side;
a pair of half-cylinder members each formed in a
substantially half-cylinder shape in which a vicinity
of an end portion is in a straight shape;
a bracket cylinder part formed by combining the pair
of half-cylinder members in a shape with a joint sec-
tion being a bent shape, in which the elastic body is
pressure-fitted with the pressure-joint section being
in contact with a position on an inner peripheral side
corresponding to the joint section, and which sup-
ports the inner cylinder via the elastic body; and
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a projecting curved portion formed in a projecting
shape across an entire width in a radially inner por-
tion of the bracket cylinder part which is in contact
with an end portion of the pressure-joint section.

[0019] The operation of the vibration isolating device
according to claim 5 will be explained below.
In this claim, an elastic body adhered to an outer periph-
eral surface of the inner cylinder formed in a cylindrical
shape has a pressure-joint section in a projecting shape
on an outer peripheral side. Further, a pair of half-cylinder
members each formed in a substantially half-cylinder
shape in which a vicinity of an end portion in a straight
shape is combined to form a bracket cylinder part. How-
ever, at this time, along with that the vicinity of the end
portion is made as a straight shape, the joint section is
made as a bent shape.
[0020] Also, by pressure-fitting the elastic body with
the pressure-joint section being in contact with a position
on an inner peripheral side of the bracket cylinder part
corresponding to the joint section, the bracket cylinder
part supports the inner cylinder via the elastic body. Then,
at a position in contact with the end portion of the pres-
sure-joint section of the elastic body, the projecting
curved portion projects across the entire width of the ra-
dially inner portion of the bracket cylinder part.
[0021] Therefore, in this claim, since the projecting
curved portion projects across the entire width on the
radially inner portion of the bracket cylinder part, the pro-
jecting curved portion can be made easily, similarly to
claim 1. Meanwhile, by making the vicinities of the end
portions of the half-cylinder members in a straight shape
along with making the bracket cylinder part as a separa-
tion type constituted of the pair of half-cylinder members,
the butted joint section has a bent shape, which can ad-
ditionally enhance the stopper function of the elastic body
in contact with this joint section. Further, by constituting
the bracket cylinder part by the pair of half-cylinder mem-
bers each having a half-cylinder shape, the bracket cyl-
inder part can be processed more easily, and also the
productivity of the vibration isolating device can be im-
proved.
[0022] From the above, according to the vibration iso-
lating device according to this claim, the bracket cylinder
part is constituted of the pair of half-cylinder members in
which the vicinities of the end portions are made as a
straight shape, and has the projecting curved portion.
Accordingly, even when the angular difference between
a normal vibration input direction and a maximum input
direction becomes large and an external force in the ro-
tational direction operates, the stopper function im-
proves. As a result, it is not possible that the pressure-
joint section of the elastic body goes over the joint section
and the projecting curved portion of the bracket cylinder
part, and the pressure-joint section moves along the inner
peripheral side of the bracket cylinder part.
[0023] The operation of the vibration isolating device
according to claim 6 to claim 8 will be explained below.

These claims have structures similar to claim 5 and ex-
hibit similar operation. However, since these claims have
structures similar to claim 2 to claim 4, these claims also
exhibit the operation similar to claim 2 to claim 4.

Effect of the Invention

[0024] As described above, according to the above
structures of the present invention, the present invention
has an excellent effect of providing a vibration isolating
device in which a pressure-joint section of an elastic body
does not move from a predetermined position in a bracket
cylinder part even when the angular difference between
a normal vibration input direction and a maximum input
direction becomes large. Further, for example, the
present invention exhibits particularly excellent effects in
a vibration isolating device used as a general industrial
machine, an engine mount for an automobile, a suspen-
sion bush for an automobile, or the like.

Brief Description of Drawings

[0025]

[FIG. 1] is a side view showing a vibration isolating
device according to a first embodiment of the present
invention;
[FIG. 2] is a perspective view showing the vibration
isolating device according to the first embodiment of
the present invention;
[FIG. 3] is an exploded perspective view showing the
vibration isolating device according to the first em-
bodiment of the present invention;
[FIG. 4] is a side view showing a vibration isolating
device according to a second embodiment of the
present invention;
[FIG. 5] is a perspective view showing the vibration
isolating device according to the second embodi-
ment of the present invention;
[FIG. 6] is a side view showing a vibration isolating
device according to a prior art; and
[FIG. 7] is a perspective view showing the vibration
isolating device according to the prior art.

Explanation of Codes

[0026]

10 vibration isolating device
12 bracket cylinder part
16 inner cylinder
18 elastic body
20 bracket metal part
22 side plate portion
24 side plate portion
26 pressure-joint section
34 projecting curved portion
36 half-cylinder member
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36A straight portion
38 joint section

Best Mode for Carrying Out the Invention

[0027] A vibration isolating device according to a best
mode of the present invention will be described with ref-
erence to the drawings. First, a first embodiment of the
vibration isolating device according to the best mode of
the present invention is shown in FIG. 1 to FIG. 3, and
this embodiment will be explained based on these draw-
ings.
As shown in Fig. 1 to Fig. 3, a vibration isolating device
10 of a so-called bush type according to this embodiment
applied as an engine mount for an automobile has, in a
center portion thereof, an inner cylinder 16 having a cy-
lindrical shape and being coupled to an engine (not
shown) as a vibration generating unit. Further, at an in-
termediate portion in an axial direction on an outer pe-
ripheral surface of the inner cylinder 16, there is provided
a pair of stopper support parts 16A projecting in a radial
direction respectively. Then, the pair of stopper support
parts 16A is formed in a substantially rectangular paral-
lelepiped block shape and disposed respectively at po-
sitions symmetrical to each other about an axial center
S shown in FIG. 1.
[0028] On an outer peripheral side of the inner cylinder
16, there is disposed a bracket cylinder part 12 made of
metal such as stainless steel in a cylindrical shape. Fur-
ther, as shown in FIG. 2 and FIG. 3, there is provided a
pair of positioning portions 12C, which are portions of a
cylinder wall section projected in the same shape with
each other in the axial direction from end faces 12A, 12B
in both sides in the axial direction of the bracket cylinder
part 12 along the axial center S, at symmetrical positions
with each other about the axial center S of the bracket
cylinder part 12 respectively. Note that the inner cylinder
16 has a smaller diameter with respect to the bracket
cylinder part 12, and formed slightly longer in the axial
direction.
[0029] To the outer peripheral surface of the inner cyl-
inder 16, a rubber elastic body 18 formed in a substan-
tially X shape extending in a radial direction respectively
is vulcanized and adhered, and in an assembled state
shown in FIG. 1, this elastic body 18 is pressure-fitted
into the bracket cylinder part 12. Namely, the shape of
this elastic body 18 shown in FIG. 1 is a shape which
extends in directions of center axes C1, C2 orthogonal
to each other about the axial center S respectively.
[0030] Specifically, along the center axis C1 among
them, a pair of pressure-joint sections 26 is extended
respectively, and end portions of the pair of pressure-
joint sections 26 are pressure-joined to an inner periph-
eral surface of the bracket cylinder part 12. Also, a pair
of stopper sections 28 covering the stopper support parts
16A of the inner cylinder 16 is extended along the center
axis C2 of the elastic body 18 respectively, and end por-
tions of the pair of stopper sections 28 face the inner

peripheral surface of the bracket cylinder part 12 respec-
tively.
[0031] Shapes of the pressure-joint sections 26 shown
in FIG. 1 are a rectangular shape which is elongated
along the center axis C1, and the end portions of the
pressure-joint sections 26 are each provided with pro-
jecting portions 26A projecting outward in a circumferen-
tial direction so that a width thereof in the circumferential
direction is wider than the width of a base end portion
side. Accordingly, without making a spring constant of
the elastic body 18 along the central axis C1 larger than
necessary, sufficiently large areas can be assured as
contact areas of the pressure-joint sections 26 with the
inner peripheral surface of the bracket cylinder part 12.
[0032] Further, contact surfaces of the pressure-joint
sections 26 with the bracket cylinder part 12 before pres-
sure-fitting into the bracket cylinder part 12 are made in
a curved surface in a projecting shape having a radius
of curvature which is slightly smaller than a radius of cur-
vature of the inner peripheral surface of the bracket cyl-
inder part 12. Also, the length of an end portion of the
elastic body 18 in the axial direction is set equal to the
distance between the two end faces 12A, 12B of the
bracket cylinder part 12, and a natural length of the elastic
body 18 along the center axis C1 is set longer by a pre-
determined length than an inside diameter of the bracket
cylinder part 12. Thus, the elastic body 18 is compressed
along the center axis C1 by an amount of difference be-
tween the natural length of the elastic body 18 along the
center axis C1 and the inside diameter of the bracket
cylinder part 12, and with a pressurizing force corre-
sponding to this compressing amount, the pressure-joint
sections 26 are pressure-joined to the inner peripheral
surface of the bracket cylinder part 12.
[0033] As shown in FIG. 1 to FIG. 3, in radially inner
portions of the bracket cylinder part 12 in contact with
the end portions of the pair of pressure-joint sections 26
of the vibration isolating device 10 according to this em-
bodiment, projecting curved portions 34 projecting in an
L-shape with a height H that is equal to or larger than the
plate thickness of the bracket cylinder part 12 are formed
respectively across the entire width of the bracket cylin-
der part 12 along the axial direction S.
[0034] Specifically, on the inner peripheral surface of
the bracket cylinder part 12, there are provided four of
projecting curved portions 34 in total, in which a pair of
projecting curved portions 34 is disposed corresponding
to one pressure-joint section 26 of the elastic body 18,
and a remaining pair of projecting curved portions 34 is
disposed corresponding to the other pressure-joint sec-
tion 26. As a result, in a state that the elastic body 18 is
pressure-fitted into the bracket cylinder part 12, the pairs
of projecting curved portions 34 come in contact respec-
tively with the projecting portions 26A as both end por-
tions of the pressure-joint sections 26 along the inner
peripheral surface of the bracket cylinder part 12.
[0035] On the other hand, widths of the stopper sec-
tions 28 in the circumferential direction are made suffi-
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ciently wider than the pressure-joint sections 26, but wall
thicknesses of portions of the stopper sections 28 along
the center axis C2 are made thinner by the stopper sup-
port parts 16A of the inner cylinder 16. Along with this, a
natural length of the elastic body 18 along the center axis
C2 is made shorter by a predetermined length than the
inside diameter of the bracket cylinder part 12. Accord-
ingly, an external force is not operating between the inner
cylinder 16 and the bracket cylinder part 12, and in a
restored state in which the elastic body 18 is not elasti-
cally deformed, the end portions of the stopper sections
28 are separated from the inner peripheral surface of the
bracket cylinder part 12 as shown in FIG. 1.
[0036] Then, although end faces of the stopper sec-
tions 28 are each made as a curved surface in a projecting
shape having a radius of curvature which is smaller than
the radius of curvature of the inner peripheral surface of
the bracket cylinder part 12, projections 28A having a rib-
shape extending in the axial direction are provided at
predetermined pitches along the circumferential direction
on the end faces of the stopper sections 28, as shown in
FIG. 3.
[0037] A bracket metal part 20 is fixed to a vehicle body
(not shown) as a vibration receiving unit, and this bracket
metal part 20 has a structure in which side plate portions
22, 24 are bent perpendicularly from both end portions
in the axial direction of a bottom plate portion 30, by bend-
ing a metal plate of stainless steel or the like as shown
in FIG. 3.
[0038] On both end portions of this bottom plate portion
30, penetration holes 30A penetrating in a plate thickness
direction are formed respectively, and on an upper face
of the bottom plate portion 30, nuts 33 each in a block
shape are fixed by welding or the like on the pair of pen-
etration holes 30A. Therefore, when the bracket metal
part 20 is fixed to a vehicle body, bolts (not shown) in-
serted through a flange portion provided on the vehicle
body side are screwed into the nuts 33 from the bottom
face side of the bracket metal part 20, thereby fixing the
bracket metal part 20 to the vehicle body.
[0039] The pair of side plate portions 22, 24 of the
bracket metal part 20 is arranged in parallel to each other
with a space interposed therebetween which is substan-
tially equal to the distance between the end faces 12A,
12B of the bracket cylinder part 12, and formed to have
same shapes with each other. Also, projecting lengths
of the positioning portions 12C projecting from the end
faces 12A, 12B of the bracket cylinder part 12 and plate
thicknesses of the side plate portions 22, 24 are set sub-
stantially equal. Then, in central portions of the side plate
portions 22, 24, opening portions 32 having a shape cor-
responding to the shape of the bracket cylinder part 12
are formed respectively.
[0040] Namely, these opening portions 32 are formed
in a substantially U-shape with vicinities of upper end
portions of the side plate portions 22, 24 shown in FIG.
1 to FIG. 3 being made as opening ends 32A, and at
bottom portions of the opening portions 32 on sides op-

posite to the opening ends 32A, there are formed re-
cessed portions 32B corresponding to the positioning
portions 12C of the bracket cylinder part 12. Also, be-
tween the opening ends 32A and the recessed portions
32B on inner peripheral surfaces of the opening portions
32, there are formed curved surface portions 32C having
a recessed shape with a radius of curvature which is
smaller by a predetermined length than the radius of cur-
vature of the inner peripheral surface of the bracket cyl-
inder part 12.
[0041] The recessed portions 32B are recessed in a
substantially U-shape outward in a radial direction from
a virtual curved surface extended from the curved surface
portions 32C, and bottom portions of the recessed por-
tions 32B are made as a curved surface having a radius
of curvature which is substantially equal to the radius of
curvature of an outer peripheral surface of the bracket
cylinder part 12. However, peripheral lengths of the bot-
tom portions of the recessed portions 32B are set slightly
longer than peripheral lengths of the outer peripheral sur-
faces of the positioning portions 12C of the bracket cyl-
inder part 12 as shown in FIG. 1.
[0042] Here, a straight line connecting the center point
of the opening ends 32A of the opening portions 32 in
the circumferential direction and the center point of the
bottom portions of the recessed portions 32B in the cir-
cumferential direction is slanted by a predetermined de-
gree with respect to the bottom plate portion 30 of the
bracket metal part 20, and the opening portions 32 take
the straight line as a symmetry axis and made to have a
shape symmetrical about the symmetry axis. Also, in the
vibration isolating device 10 in an assembled state, as
shown in FIG. 1, the elastic body 18 is fixed so that the
center axis C2 of the stopper sections 28 matches with
the symmetry axis of the opening portions 32 when
viewed from the axial direction.
[0043] Also, in a vehicle to which the vibration isolating
device 10 of this embodiment is applied, a major part of
a load due to the weight of the engine is supported by
not-shown other vibration isolating devices or the like.
Therefore, even in a mounted state that the engine is
mounted on the vibration isolating device 10, when vi-
bration from the engine is not transmitted to the vibration
isolating device 10, the bracket cylinder part 12 and the
inner cylinder 16 are kept at positions which are substan-
tially coaxial with each other. Similarly, also in the mount-
ed state, when vibration from the engine is transmitted
to the vibration isolating device 10, the elastic body 18
deforms and the bracket cylinder part 12 and the inner
cylinder 16 displace relatively.
[0044] Next, the operation of the vibration isolating de-
vice 10 according to this embodiment will be explained.
In this embodiment, the elastic body 18 is fixed to the
outer peripheral surface of the inner cylinder 16 which is
formed in a cylindrical shape and is coupled to an engine,
and this elastic body 18 has the pair of pressure-joint
sections 26 having projecting shapes on an outer periph-
eral side thereof. Further, with the pair of pressure-joint
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sections 26 being in contact with an inner peripheral side
of the bracket cylinder part 12, the elastic body 18 is
pressure-fitted without bonding, and thereby the bracket
cylinder part 12 supports the inner cylinder 16 via the
elastic body 18.
[0045] Then, at positions in contact with the end por-
tions of the pair of pressure-joint sections 26 of the elastic
body 18 respectively, across the entire width of the radi-
ally inner portions of the bracket cylinder part 12, the
projecting curved portions 34 projecting in an L-shape
with a height that is equal to or larger than the plate thick-
ness of the bracket cylinder part 12 are formed respec-
tively. Also, in this structure, this bracket cylinder part 12
is fixed to the bracket metal part 20, and this bracket
metal part 20 is coupled to the vehicle body.
[0046] Therefore, when vibration in a vibration input
direction S1 along the center axis C2 from the engine is
transmitted to the inner cylinder 16, the vibration energy
is absorbed by internal friction of the elastic body 18 along
with elastic deformation of the elastic body 18 and the
vibration is damped, which makes it difficult for the vibra-
tion to be transmitted to the vehicle body coupled to the
bracket metal part 20. At this time, such absorption of
vibration energy by the internal friction of the elastic body
18 is performed mainly by the elastic body 18 elastically
deforming along the center axis C1. Also, when an ex-
cessive load is transmitted in a direction along the center
axis C2 from the engine to the inner cylinder 16, the stop-
per sections 28 abut on the inner peripheral surface of
the bracket cylinder part 12, thereby limiting elastic de-
formation of the stopper sections 28 in the direction along
the center axis C2.
[0047] On the one hand, in this embodiment, the pro-
jecting curved portions 34 project across the entire width
on the radially inner portions of the bracket cylinder part
12. Accordingly, as different from projections 122 of a
prior art for stopping rotation formed by impact process-
ing by a punch or the like, the projecting curved portions
34 can be made easily by bending processing even with
a height equal to or larger than the plate thickness of the
bracket cylinder part 12.
[0048] From the above, according to the vibration iso-
lating device 10 according to this embodiment, the
heights H of the projecting curved portions 34 can be
formed easily with a height equal to or larger than the
plate thickness of the bracket cylinder part 12 which are
required heights. Accordingly, even when the angular dif-
ference between the normal vibration input direction S 1
and the maximum input direction S2 of vibration shown
in FIG. 1 becomes large and an external force in the
rotational direction about the axial center S operates, the
stopper function improves. As a result, it is not possible
that the pressure-joint sections 26 of the elastic body 18
go over the projecting curved portions 34 of the bracket
cylinder part 12, and the pressure-joint sections 26 move
along the inner peripheral side of the bracket cylinder
part 12.
[0049] On the other hand, according to the vibration

isolating device 10 of this embodiment, the pair of side
plate portions 22, 24 of the bracket metal part 20 sand-
wich both the end faces 12A, 12B of the bracket cylinder
part 12, and the curved surface portions 32C of the pair
of side plate portions 22, 24 extend to the axial center S
side from the inner peripheral surface of the bracket cyl-
inder part 12 respectively to face the side faces of the
pressure-joint sections 26 of the elastic body 18.
[0050] Therefore, even when an external force along
the axial center S operates on the elastic body 18 pres-
sure-fitted into the bracket cylinder part 12, movement
of the elastic body 18 in the axial direction is restricted
by the side plate portions 22, 24, and the elastic body 18
does not move outward from the end faces in the axial
direction of the bracket cylinder part 12. Along with this,
it is not possible for the elastic body 18 to disengage from
the bracket cylinder part 12. Note that in this embodiment,
by the existence of the pair of the pressure-joint sections
26 at positions sandwiching a center portion of the elastic
body 18 respectively, the elastic body 18 can be pres-
sure-fitted into the bracket cylinder part 12 more securely.
[0051] Next, a second embodiment of a vibration iso-
lating device according to a best mode of the invention
is shown in FIG. 4 and FIG. 5, and this embodiment will
be described based on these drawings. Note that same
members as those explained in the first embodiment are
designated the same codes, and duplicating explana-
tions are omitted.
As shown in FIG. 4 and FIG. 5, a vibration isolating device
10 according to this embodiment has a structure which
is substantially similar to the vibration isolating device 10
of the first embodiment, but the bracket cylinder part 12
is constructed of a pair of half-cylinder members 36,
which are each formed in a substantially half-cylinder
shape in which the vicinity of an end portion is made as
a straight portion 36A in a straight shape.
[0052] Then, when the bracket cylinder part 12 is
formed, joint sections 38 which are sections to join the
pair of half-cylinder members 36 are welded or the like
in a bending shape, and thereby the pair of half-cylinder
members 36 is combined. Also, the elastic body 18 is
pressure-fitted with the pressure-joint sections 26 being
in contact with positions on an inner peripheral side cor-
responding to the joint sections 38. Further, the vibration
isolating device 10 according to this embodiment has a
structure such that one projecting curved portion 34 is
disposed per one pressure-joint section 26 of the elastic
body 18.
[0053] Next, the operation of the vibration isolating de-
vice 10 according to this embodiment will be explained.
In this embodiment, the pair of half-cylinder members 36
each formed in a substantially half-cylinder shape in
which a vicinity of an end portion is in a straight shape is
combined to form the bracket cylinder part 12. However,
at this time, along with that the vicinity of the end portion
is made as a straight shape, the joint sections 38 are
made as a bent shape.
[0054] Also, by pressure-fitting the elastic body 18 with
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the pressure-joint sections 26 being in contact with po-
sitions on the inner peripheral side of the bracket cylinder
part 12 corresponding to the joint sections 38, the bracket
cylinder part 12 supports the inner cylinder 16 via the
elastic body 18. Then, at the positions in contact with the
end portions of the pressure-joint sections 26 of the elas-
tic body 18, the projecting curved portions 34 project in
an L-shape across the entire width of the radially inner
portions of the bracket cylinder part 12.
[0055] As a result, in this embodiment, since the pro-
jecting curved portions 34 project across the entire width
on the radially inner portions of the bracket cylinder part
12, the projecting curved portions 34 can be made easily,
similarly to the first embodiment. Meanwhile, by forming
the vicinities of the end portions of the half-cylinder mem-
bers 36 in a straight shape along with making the bracket
cylinder part 12 as a separation type constituted of the
pair of half-cylinder members 36, the butted joint sections
38 have a bent shape, which can additionally enhance
the stopper function of the elastic body 18 in contact with
the joint sections 38. Further, by constituting the bracket
cylinder part 12 by the pair of half-cylinder members 36
each having a half-cylinder shape, the bracket cylinder
part 12 can be processed more easily, and the produc-
tivity of the vibration isolating device 10 can be improved.
[0056] From the above, according to the vibration iso-
lating device 10 according to this embodiment, the brack-
et cylinder part 12 is constituted of the pair of half-cylinder
members 36 in which the vicinities of the end portions
are made as the straight portions 36A having a straight
shape, and has the projecting curved portions 34. Ac-
cordingly, similarly to the first embodiment, it is not pos-
sible that the pressure-joint sections 26 of the elastic body
18 go over the joint sections 38 and/or the projecting
curved portions 34 of the bracket cylinder part 12, and
the pressure-joint sections 26 move along the inner pe-
ripheral side of the bracket cylinder part 12.
[0057] Note that the above embodiments has a struc-
ture such that the inner cylinder 16 is coupled to the vi-
bration generating unit side and the bracket metal part
20 is coupled to the vibration receiving unit side, but an
inversed structure is also possible. Also, without using
the bracket metal part 20, the bracket cylinder part 12
may be coupled directly to the vibration receiving unit
side.
[0058] On the other hand, the object in the above em-
bodiments is isolation of vibration of an engine inputted
to a vehicle body of a vehicle or the like, but the present
invention may be used as a suspension bush for an au-
tomobile for example, or may be used for isolation of
vibration for a general industrial machine or the like other
than vehicles.

Industrial Availability

[0059] The present invention can be used as a sus-
pension bush for an automobile, or may be used for iso-
lation of vibration for a general industrial machine or the

like other than vehicles.

Claims

1. A vibration isolating device, comprising:

an inner cylinder formed in a cylindrical shape;
an elastic body which is adhered to an outer pe-
ripheral surface of the inner cylinder and has a
pressure-joint section in a projecting shape on
an outer peripheral side;
a bracket cylinder part in which the elastic body
is pressure-fitted with the pressure-joint section
being in contact with an inner peripheral side,
and which supports the inner cylinder via the
elastic body; and
projecting curved portions formed across an en-
tire width in radially inner portions of the bracket
cylinder part which are in contact with an end
portion of the pressure-joint section, the project-
ing curved portions projecting with a height that
is equal to or larger than a plate thickness of the
bracket cylinder part.

2. The vibration isolating device according to claim 1,
further comprising:

a bracket metal part to which the bracket cylinder
part is fixed,

wherein the inner cylinder is coupled to one of a vi-
bration generating unit and a vibration receiving unit,
and the bracket metal part is coupled to the other
one of the vibration generating unit and the vibration
receiving unit.

3. The vibration isolating device according to claim 2,
wherein the bracket metal part has a pair of side
plate portions sandwiching both end faces in an axial
direction of the bracket cylinder part, and
wherein a part of each of the pair of side plate por-
tions extends toward an axial center side than an
inner peripheral surface of the bracket cylinder part,
and a part of each of the side plate portions faces a
side face in an axial direction of the elastic body.

4. The vibration isolating device according to claim 1,
wherein a pair of the pressure-joint sections of the
elastic body exists at positions sandwiching a center
portion of the elastic body.

5. A vibration isolating device, comprising:

an inner cylinder formed in a cylindrical shape;
an elastic body which is adhered to an outer pe-
ripheral surface of the inner cylinder and has a
pressure-joint section in a projecting shape on
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an outer peripheral side;
a pair of half-cylinder members each formed in
a substantially half-cylinder shape in which a vi-
cinity of an end portion is in a straight shape;
a bracket cylinder part formed by combining the
pair of half-cylinder members in a shape with a
joint section being a bent shape, in which the
elastic body is pressure-fitted with the pressure-
joint section being in contact with a position on
an inner peripheral side corresponding to the
joint section, and which supports the inner cyl-
inder via the elastic body; and
a projecting curved portion formed in a project-
ing shape across an entire width in a radially
inner portion of the bracket cylinder part which
is in contact with an end portion of the pressure-
joint section.

6. The vibration isolating device according to claim 5,
further comprising:

a bracket metal part to which the bracket cylinder
part is fixed,

wherein the inner cylinder is coupled to one of a vi-
bration generating unit and a vibration receiving unit,
and the bracket metal part is coupled to the other
one of the vibration generating unit and the vibration
receiving unit.

7. The vibration isolating device according to claim 6,
wherein the bracket metal part has a pair of side
plate portions sandwiching both end faces in an axial
direction of the bracket cylinder part, and
wherein a part of each of the pair of side plate por-
tions extends toward an axial center side than an
inner peripheral surface of the bracket cylinder part,
and a part of each of the side plate portions faces a
side face in an axial direction of the elastic body.

8. The vibration isolating device according to claim 5,
wherein a pair of the pressure-joint sections of the
elastic body exists at positions sandwiching a center
portion of the elastic body.
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